Nine new compounds have been prepared by methylation of monoazolyl and bisazolyl derivatives of 1,4-dihydroxybenzene. The azolyl substituents at positions 2 or 2,3 are 1-pyrazolyl, 3,5-dimethyl-1-pyrazolyl and 2-methyl-1-imidazolyl. The resulting compounds with one or two methoxy groups have been characterized by 1 H and 13 C NMR, by IR and by mass spectrometry. In two cases, both dimethoxy derivatives, the meso and d,l isomers have been identified.
Introduction
During our studies related to the synthesis of N-azolyl derivatives of 1,4-dihydroxybenzene (hydroquinone) several cases of hindered rotation of the azolyl residues have been described. [1] [2] [3] In order to increase the steric demand of the OH groups, it was decided to transform them into OMe groups and to study the meso vs. d,l isomerism of the resulting compounds.
Results and Discussion
The compounds selected were 2-(1-pyrazolyl)-1,4-dihydroxybenzene (1), 2,3-bis(1-pyrazolyl)-1,4-dihydroxybenzene (2), 2,3-bis (3,5-dimethyl-1-pyrazolyl )-1,4-dihydroxy-benzene (3), 2-(2-methyl-1-imidazoly)-1,4-dihydroxybenzene (4) and 2,3-bis(2-methyl-1-imidazolyl)-1,4-dihydroxybenzene (5) .
In the case of pyrazole (1), three compounds were obtained. The overall yield was 72% and the relative amounts 85% (6), 8% (7) and 7% (8), determined by 1 H NMR on the reaction crude.
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From (2) and (3) the reaction proceeds with similar overall yields (near 70%) but, due to the symmetry, only two compounds were isolated in each case: 77% (9), 23% (10) and 80% (11), 20% (12). 9 10 11 12
In the case of imidazoles (4) and (5) the results were not satisfactory, only 10% of (13) and 5% of (14) were obtained. Alternative procedures such as different phase transfer methods,
Compounds (6)- (14) were identified by NMR (Tables 1, 2 and Scheme 1), mass spectrometry, IR and microanalysis.
The assignments of Tables 1 and 2 were based on those of the starting materials (1) - (5) 1 and on general data on azoles. 6 One notable observation is the signal of the proton adjacent to the pyrazolyl substituent in compounds (1), 1 (6) , (7) and (8). When the pyrazole ring is ortho to one OH, the signal appears at 6.92 ppm (1, 8) while when it is ortho to a methoxy group (6, 7) it appears at 7.37-7.38 ppm; the other substituent (meta to the pyrazole) does not affect the chemical shift. This is certainly related to the conformation of the pyrazolyl residue: planar in the case of the OH (O-H···N intramolecular hydrogen bond) and non planar in the case of the OMe substituent. Table 2 . 13 C NMR spectra (δ, ppm, J, Hz) of compounds (6) - (12) in CDCl 3
Comp. 
J=4.5
J=4.5 The spectral data corresponding to the monoimidazole derivative 13 are reported in Scheme 1: 
Meso vs. d,l isomerism
In the pyrazole series, the only compound that shows two isomers at room temperature is 11.
Since 12 presents only one series of signals, it can be concluded that two methoxy groups are necessary to hinder the rotation of the 3,5-dimethylpyrazolyl residues. In Tables 1 and 2 , the most abundant isomer is reported first (only on this one the coupling constants have been measured) and the less abundant in a second row. The ratio, determined by 1 H NMR, is 92:8.
According to our previous work, the most abundant should be the d,l. The proportions do not change with time, either the barrier is too high or 92:8 is the equilibrium mixture.
In the imidazole series, compound 14 presents also the meso/d,l isomerism, but here the mixture isolated by column chromatography is 63:37 (by 1 H NMR) and after 15 min the proportions are 47:53, after 2 days no variation is observed. The 13 C NMR spectrum of the first mixture has been recorded and the differences in intensity used to assign the signals (Scheme 2). Here again, the most abundant isomer corresponds to the d,l. If the CDCl 3 solution in evaporated, the residue dissolved again in CDCl 3 and the 1 H NMR spectrum recorded immediately, the d,l isomer is very largely predominant. Therefore, in the solid state only this isomer should be present.
In a three-necked round bottomed flask provided with a reflux condenser and magnetic stirring were placed 10.33 mmol of NaOH in 2.5 mL of water and 4.13 mmol of the corresponding 1,4-dihydroxybenzene. Then, 8.26 mmol of dimethyl sulfate were added and the reaction warmed up to 70 °C during 1 h. If a precipitate appears it was filtered off. The solution was cooled down and extracted with CH 2 Cl 2 (3 x 20 mL) and the organic lawyer was dried over anhydrous sodium sulfate. The solvent is evaporated under reduced pressure and the residue (eventually together with the precipitate) is chromatographed using as eluent that indicated in each particular case. In some reactions, when the aqueous phase is neutralized with diluted acetic acid, a precipitate appears that corresponds to monomethylation products.
Methylation of 2-(1-pyrazolyl)-1,4-dihydroxybenzene (1).
The relative amounts of (6), (7) and (8) 1595, 1515, 1500, 1465, 1435, 1400, 1390, 1335, 1325, 1310, 1275, 1265, 1235, 1210, 1180, 1145, 1105, 1090, 1050, 1035, 945, 920, 860, 800, 755, 745, 685, 655, 620 2810 , 2675 , 1620 , 1505 , 1460 , 1430 , 1405 , 1355 , 1340 , 1290 , 1265 , 1225 , 1200 , 1145 , 1110 , 1060 , 1050 , 1030 3130, 2920, 2850, 1610, 1520, 1490, 1470, 1455, 1430, 1345, 1290, 1250, 1235, 1190, 1110, 1070, 1040, 960, 875, 835, 785, 760, 620 71 (27), 70 (14) , 69 (25), 68 (12), 67 (13), 66 (11), 65 (17), 57 (61), 56 (17), 55 (43), 54 (14) , 53 (36), 52 (27), 51 (29). Anal. Calc. for C 10 H 10 N 2 O 2 : C 63.14, H 5.29, N 14.72. Found C 63.49, H 5.11, N 14 .81 %.
Methylation of 2,3-bis(1-pyrazolyl)-1,4-dihydroxybenzene (2).
The precipitate that appears in the course of the reaction corresponds to compound 9. When the aqueous phase is neutralized
